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(54) nmo«»] t t-f >^-7xd>t;v7t©5SS^^^ 

(57) Blift] 

WBM*3-H-r StfU*^^F*3±tf-£©3' - 

an Interferon a : hlFN a) Ff-S^'J 5? # V0c 

5=-H^trt h^f>j'-7ia>(iiCDM4IfflM^ 

T-nt£fr33iHIBSli!fc*.-te*-£-SE. 1-1- f-nV5 / =fci»!t-»::fiiill 
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^P h*i/>l I v^^-;HB^iJ(7)4. 20jS^2 2f|75yit(D^-0^± 

t h>T>* — ?iP>ar(hlFNa)£p — K-T^tK'J^^ U^-^ R£#frt h>T> 
^ — ^ x □ ><x<Dfr?&±&m§£%l'<<7 o 

SB^iJ#^- : 3 ©7 5 y 5 % 4 t7X/^7*>*< h " >|C««|**Lfc 

IB*'J#^ : 3CD7 7 5^ MtIB^JCD5^4#rX/\^^>fccfct;2 2|fPv>^ 
IB*ij#^ : 3075; i£iE*i]<Z>5*>4gfccfctf 2 0f7X/^*»&^^ h U*" 
SB^iJ#^- : 3 07 5 7 ltIB^iJ(7)5^4SrX/^^>. 2 0|7X/^>W 

o 

ar-2aSfcl*EJi]« : 2 0IFNar-2b£p- Kr* - t «44fik£: r«» *W 1 IE 

Kf £* 0 UX^ K(D5' -^MffHrrc^UMIiDfftftftltx^^p h+-»ll 

(Dis<\"<>-5?)lstf—;mm (SD sequence. 1B^JS# : 8) *fcl**(D*jlS<* 

[«*fll5] miBK^(*(4. IB*'J#^§- : SCDIB^JICfc^t 5' -^SCDG 
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HI** 7] pT14SSIa-2a-4l\ pT140SS I a?-2a-4T. pT14SSIor-2 

a-4T22Q. pT140SSI ar-2a-4T22Q. pT140SS I ar-2a-4T20V22Q. pT14NSS I or-2a-4T22 
Q. pTHMSSI <*-2a-4T22Q. pT14SS I a-2b-4T. pT140SS I a-2b-4T. pT140SS I or -2b 
-4T22Qfc cfc tfpT1 40SS I a -2a-4T20V22Qfr h U Z i *W«fc-r* 

[»3Rai8] If*lI1 -7(DL^-r*t35^-ai(D*S'<^4t— 

[If jRfll 9 ] Z 4: * ^« i: -T 8 IE»(7)^^^)o 

HMWll O] *J]i^BL21 (DE3)/pT14SSI a-2a-4T (HM 10602). *)]1MBL 
21 (DE3)/pT140SSI cv-2a-4T (HM 10603 ; «St## : KCCM-10175). *|]1MBL21 (DE 
3)/pT14SSI or-2a-4T22Q (HM 10604). *J]§^BL21 (DE3)/pT140SSI ar-2a-4T22Q (H 
M 10611 ; SftS# : KCCM-10176). *J]§MBL21 (DE3) /pT1 40SS I or-2a-4T20V22Q(H 
M 10612). *J]§MBL21 (DE3)/pT14NSSI 0f-2a-4T22Q(HM 10613). ^fl§MBL21 (DE3) 
/pT14MSSI a-2a-4T22Q(HM 10614). *jjl^BL21 (DE3)/pT14SS I a-2b-4T (HM 10702 
). *j]iSBL21 (DE3)/pT140SSI a-2b-4T(HM 10703 ; «f£## : KCCM-10177). X 
SSSBL21(DE3)/pT140SSI or-2b-4T22Q (HM 10711 ; SftS^- : KCCM-10178). 
t>^ilMBL21 (DE3)/pT140SSI or-2b-4T20V22Q (HM 10712) fr&&*»j^&»l#tl 

* z t -r «nt 9 iB«a>«<fe tt 0 

fchlFNaSn- K"T *tK 'J * * U7h^ K* *trh IFNt*<«M&££fll*«'<* * — 

o 
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IB^iJ#^- : 3<DT ItIB*iJ<7)?^ 4#TXA^>fccfct/2 2#^P v>^^ 

IB^iJ^^- : 3(DT 5^ ltIB5'J(7)a^4#rX/^^>. 2 0f7X/^*>fcct 
tf2 2#^P>'>^^ h U7h->. /<U V&cfcU^JU^ 5 >[zm^Htz^(D 

o 

[If*^13] hlFNor^zi— U^-^ K^IB^iJ^^- : 1 CO I F 
Nar-2ai^c(£IS*iJ#^- : 2 (7) I FN a-2b& =i - Kf & - £ t ~? 3If 3RH 1 1 

lB»<7)^5£o 

£tt^>^n h^y>l l(0vW >-$Ou#— y SB^'JCSD sequence, IB^JS^- : 
5] HtriE^tef*. SEWS*: 8(7)IB^"J(C^^r 5' -*JS<D 

«t-r*«*flii 4tE«(7)^ii^^^-o 

[If ^11 16] S D£9J0ftJi?{**<£9J*« : 9 ©SMS*t*C t 
4fBtSc(7)^ii^^^-o 

HMWll 7] me*«***— tfK/j*— pT14SSI a-2a-41\ pT140SSI 
a?-2a-41\ pT14SS I ar-2a-4T22Q. pT140SS I ar-2a-4T22Q. pT1 40SS I or-2a-4T20V22 
CL pT14NSSI a-2a-4T22Q. pT14MSS I or-2a-4T22Q. pT14SSI or-2b-41\ pT140SSIar 
-2b-41\ pT140SSI a-2b-4T22Qfc£ tfpT140SSI or-2a-4T20V22Q^ &jB:4»3&* £3 
«*t«Ci:*««i:-r«m*3lli lE«(D»a, 

1 8] «TE^IMe«ia?*ifc«±«l*<*H*BL21 (DE3)/pT14SSI or- 
2a-4T (HM 10602). *jjSMBL21 (DE3) /pT1 40SS I or-2a-4T (HM 10603 ; SSf§ : K 
CCM-10175K Xmmi2] (DE3)/pT14SSI or -2a-4T22Q (HM 10604). *|]1MBL21 (DE3 
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)/pT140SSI or-2a-4T22Q (HM 10611 ; SHff : KCCM-101 76) . I^Jj§l§lBL21 (DE3)/ 
pTHOSSI a-2a-4T20V22Q (HM 10612). *!1MBL21 (DE3) /pT14NSS I <*-2a-4T22Q (H 
M 10613). XmmBL2] (DE3)/pT14MSSI or-2a-4T22Q (HM 10614). XMMBL21 (DE3) 
/pT14SS I Qf-2b-4T (HM 10702). *J]1MBL21 (DE3)/pT140SS I a-2b-4T (HM 10703; 
mttm^- : KCCM-10177). *I1MBL21 (DE3) /pT140SS I or-2b-4T22Q (HM 10711 ; m 
ftS^f : KCCM-10178). & cfc t/;*JjlMBI_21 (DE3) /pT1 40SS I ar-2b-4T20V22Q (HM 107 
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[000 1 ] 

xP>T;u^t (human Interferon a : h IFN or) £ =i — Kf £7ts 0 'J * 2 L/t|-^ K 
[0 0 0 2] 

T-f-f^^X (Isaacs) <!: 'J XLi ndenmann) tt\ 1 9 5 7^IIJ^> 

£ — 7iP>^I$ti^l^SMLx ^g^Lfc (Isaacs, K. and Li ndenmann 
, J., Proc. R. Soc. Lond. , B147, 258-267, 1957) 0 
[0 0 0 3] 

ot^>^-7iP>7i^r ( I FN or ) % — ?xP>K— *(|FN£)fccJ: 

t>V>£ — ^xP>*r>"7(IFNr)(-^ltP>*t^)(Kirchner f H. , etal., Tex. R 
ep. Biol. Med., 41, 89-93, 1981; Stanton, G. J., et al., Tex. Rep. Biol. 
Med., 41, 84-88, 1981) „ 
[0 0 0 4] 

^tHb<D-(>$-7 iPXt fiW-OUXflttB* ftftttffi* NK (Natural Ki I 
ler)|ffll»(DStefcfccfctf#^ 

^C^^^H-CLv^) (Klimpel, etal., J. Immunol., 129, 76-78, 1982; Fl 
eischmann, W. R. , etal., J. Natl. Cancer Inst., 65, 863-966, 1980; Weig 
ent., etal., Infec. Immun. , 40, 35-38, 1980) 0 *fc. 0^-7iP>li 
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£1$]^: (ant i-prol iferati ng effect) 3r7F"^~ 0 
[0 0 0 5] 

-f »-7iP>aliB|Bl»»BT (mitogen). ^>OUX*fcli«fflflSlcJ; 
[0 0 0 6] 

tflSBOElBRKeicffl in P, ttfc -< — ? x □ > or fi-fe >£V ^ -f (Senda i 
vi rus) T?M2De£*i£:/<^ 37 -f ■ =i— hSJfn.J3c(buffy coat leukocyte) 
tlfctCD-e. ^(D«(D*6j*(4fc-r3&^1 %S£lcifi^fc^ofc(Cantel I, K. and H 
irvonen. , Tex. Rep. Biol. Med., 35, 138-144, 1 977) 0 
[0 0 0 7] 

3 lc£y (Goedel I, D. V. etal., Nature, 287, 411-4 
16, 1980). C0)«fc3tt«a**t h>T>4t — ^xP>a*ffl^fcfflJSRBla>IS* 

Sffilc«**7K^rtMtt^lc»*A<a&*^i3b<***Lfc(Torti, F. M. , J. Clin. 
Oncol., 6, 476-483, 1988; Vugrin, D. , etal., Cancer Treat. Rep., 69, 8 
17-820, 1985; Rios, A., etal., J. Clin. Oncol., 3, 506-512, 1985) 0 *fc 

. ajar*. cfijff*^>r;ux<D»«icta*3&<**ziA<*ft**Lri3y (Davis 

, G. G. , etal., N. Engl. J. Med., 321, 1501-1506, 1989). *<Dfem#ltL 
[0 0 0 8] 

fiifiiE^btfM >£ — 3?xP>afite^*^ □ — (cloning) Lfcjg*. 

-o^-s^ t -ei*a < > ? x □ 
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tJiV-^^-C -J*>*V?mt'( >£-?xP>ar- 1 . 2. 3 (Nat 
ure 290, 20-26, 1981) 0 
[0 0 0 9] 

x □ > Of (i^^M^ 1 7, 500-21, 00 Ogj£*efcy . ^>/^Img^ 

y2x 1 o 8 i ua«(D#*icK^H*Stt**Lri^*o ±t*PM>$ — y 

xP>Qf[*1 6 51075 -/»T»«|ja**lfc*>/<^llTf. 23f 

'J 5>0)aftA<-f >if-7iP>a-2a (EMf § : 1 ). 2 3f I75y8^ 

T;U*-XD»*36<-<>* — ?xP>or-2 b (1E^]#^ : 2)-e*« 0 th-f> 

jh/ci*fcj&<* uOsaii4itt*<i u ^ h;u^ y 2 5 o jw ggsici^tNfcft 
[0010] 

o 

[0 0 1 1 ] 

ftT 1^3(3 — P^/^«2 5 6, 8 4 3-BOo 

[001 2] 

-;u^V >yxfi*«TStt*b*:hfcraJBice^ ccdJ: 
a as: [ ; ^-jut-V >yxsi*#«ic#»*»-e* y % -f x □ 
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&fcl^il*3»iL*j&<*y* c<DI**«<D«*j&<*<«i:*o Sic 5 x ? ^--;u^ 
>^(misfolding) **ifc-f — ^ x □ XDcfc L<^LW>^-7i 

[0 0 1 3] 

-XD#Jp«f: ucw»fctttt-e*ffl* *»ft35<M***ir 

[0 0 14] 
[0 0 1 5] 

bti"ti N< s 0 i^#fca^j:y»*»tt»»*jS»a(DM*3&<a*nriNfco fit 

hJ^Uio 9 I U ( 1 Omg/**J*L)S*i#*|Hc*<i:^o 
[0 0 1 6] 
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fctiJliffi9 8-3 8 0 6 1 m$£Xf&mftfttilffiWZ9 9-2 7 4 1 8§) . Ztl* 

[0 0 1 7 ] 

[0 0 1 8] 
[0 0 1 9] 

[0 0 2 0] 

0^<D3' — SSSlCjlSSFttfc. t >£ — 77 x □ >a (human Interferon or: 
hlFNa)£=i- K-T^tK'J^^ K**tTt — ? x □ > a<D$M&* 

as (DSisa^ ^ * — * *t £ o 

[00 2 1 ] 

: 1)> — 7iP>0f-2 b (SE*ij#^- : 2). >f>£ — ? x □ > or - 1 . 
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>f — ?x P>a?-3£<!:ffi6a>t h-<>£ — V x □ >c£<D+)-?$ >f :7°£p — 
[0 0 2 2] 

h-r>^ — ^xP>of^=i — K-rfiyKu^^ uj*-^ 1 Kco 5 ' -*affia>m(cjiJg* 

&£*lfc^tfc. »*L<(±4. 2 0fcJ:tf2 2#@T5/it<7)5^-0^l±CD 

ItSB^'J^^T^^^McDaS^tt^v^p h^rv>lh>^;HB^J (STII)3&>6 
4#T Mtf h U^->fcM^£^£*M[Thr 4 ] STII) ; 4f75/K^hL/ 
t->C, 2 2f7 Bttf^U* 5>[c#^M*£;ri£^([Thr 4 , Gin 22 ] STI 
I) ; 4#T 5/ It^ h U*— 2 0f75yl^'J>l:, 2 2f7 5 / g£ 

S>lc#^Ij|^ti^^([Thr 4 , Val 20 , Gin 22 ] STII) ; 4#T==yi£ 
j&< h Ut->C, 2 Of 7 5 y 'J *ifc ([Thr 4 , Val 20 ] ST 

ID »M^-Kt^^0t\ fiF*L<I*#*@E*1JS * : 4. 5. 6fcJ:tf7 
(DtK'J^^ KEJ>l*tf4. L^L. n K>(&8SiIt£ (degeneracy) [c J: o 

[0 0 2 3] 

(citing 5 fettle. ^Ii0i5SI4i>f □ h*i/>l I vW>-SOu 
*T— ^IB^J (Shine-Dalgarno sequence ; S DIB^iJ) (1B^JS# : 8)*fcl£-€-(0 
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SB^iJS^" : 8<DXmW<Dm&l£\£^>T L n h+V>l I S DlB*i](Dd*> 5' 
SOGAGG &TCDffiX»jb<IE«<7> 7 O (TGATTTT) cfc U Lfc 6 <H*fcl* 5ffl 

o Lrt^U tt»»35M«cfcy*«<<E*iiftI**S*3&<*L<»*-r*o **« 
TPI*. lEWS^ : QCDIB^iJ^^r^^filScDl^S^tt^V^P h*-»l I SD 

[0 0 2 4] 

tV-X^P^E-^-*^^^ L^o 
[0 0 2 5] 

Sfc. **8BT»I4«rlB*S^<^* — fc ^8S*BL21 (DE3) (N 

ovagen, USA). XL-1 blue (Novagen, USA)<DJ: 3 &*»*M*£JfcJM£ 

»LrM*4tfc»IHE«fl»t*36<att**L*. Z0J:3tt»lt4E»tt£ttJ: L 
Tli. BL21 (DE3)/pT140SSI of-2a-4T( l~HM 10603J K Z*J1MBL21 (DE3)/p 

T140SSI or-2a-4T22Q ( l~HM 1 061 1 J ) % *J31SBL21 (DE3) /pT140SS I or-2b-4T ( l"H 
M 10703J )fc<fetf*»*BL21(DE3)/pT140SSIa-2b-4T22Q ( l"HM 1071U ) 
-r*Zt35<-eS- % Z*t6(*«***R<DHI»»*ttlc||Bt-«^^X hftiftOA 
ftlC<ty. 1 9 9 9*12^23 a«tti«4MS-b>$- (KCCM) (ft Br 
: 120-221*ttaHV5;HS*P1Ka»15HYurim B/D 361-221) *R#* : t&KCC 
M-10175^-. mKCCM-10176^-. mKCCM-10177^§-fc * tf*KCCM-1017«£ LT#* 

[0 0 2 6] 
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[00 2 7] 

5y»^&«:*^«{fit h-<>£ — ?xP>a-2 a (SE*US# : 1 )fccfct>V> 
£ — :7xP>ar-2 b (IB£iJ#^- : 2)t£ltT?ft<. -< >£ — V x □ > Of - 1. -< 
— ^xP>a-3?d: if &M<D t h — ^ x □ > a -y- >T ^3&<***l* 

>r — ? x p >a)»»**icaiffl ittcfcUo 

[0 0 2 8] 

fc>r - ? x p > or i±r s y ^JSttfiicffeoT s j mt&mn & l ic^si £ i*i 

i^7 5 / itSB^J*^ L. ffi^t^Ii(D-f x P > a? <t [*]«ICD£te^ 

[0 0 2 9] 

£LT. **W*TE*JIE«lc<feor*6lcff|ffl|cBl?H-r*35^ jb^*3MS«I* 
[0 0 3 0] 

t h-f >£ — :7xP>a-2a>i£^£t#£f::#>lc % t h^VADNA $-^IM<l: 
fcS^SfltiiffiSJS (PCR) *frofc 0 SE*1J## : 1 

hlFNaa>-»rsyil^*«5/XT^>©±»lc»J«»*Nd8 IHMMtt (5' -CA 
TATG-3' ) 5 fc^+fV>L. IB*'J#^ : 1 1 <D?°=> << V-li#§T P K 

XD^fiiJJcWJRBBSBamH IBMtffiffi (5' -GGATCC-3' ) JSlt§J:5l:ff-f>^ 

[0 0 3 1 ] 

*§ffi * titc P C R jt #?)£Nde 1 1 BamH I -CWUf L T h I FN a -2a* p - R"T & D N A 
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W>n*»fco ffTlEDN AWtf**?*— pET-14b (Novagen, USA) (DNde l/BamHI 
«0Nf fflffi (cffi A L r << 0 * -pT- 1 FN a -2a £»fc 0 
illt ^^^-pT-IFNaf-2a(7)^^^I*^t-o 
[0 0 3 2] 

J±««1 : x>^p h*5/>i/^;UEJiJi3J:tflRI a-2aitfi^ 

-^P h*i/>l I v^;UE^J<7)^<7)*2 Ut|-^ KSMlcS^lxtEMf § : 1 
2j3*tf 1 3<D«ttMtt*'J J** L/** KS*#*U DNAv>Wf(M 
odel 380B, App I i ed B i osystem, USA) l N T o*i3c Lfr 0 HfJlS^ U zf ^ £ U^f"^ 
K(*. *j]lMx>^p h+-i/>ll(DBB»=i K>«ric»J|RB*BspH IBKffiffi (« 

PMi$iftNco mmm-ktmmx^^) £*tl. 3' 5 

ocd^U =f*2 U^-^ 1 K£9 5°C1?7-- U >^Lt*IIx>fP h*v>l I 
^r—pUd 9 (Biolabs, USA)(DSma IffiffilcffA pUC19ST*KfE 
[0 0 3 3] 

Sfc. x>^p h+-»->^;U^^ IFNa-2aJtfi-=F-*aiS-r*fc«)fc 
. IFNa-2aae^***r«»*«a)-<^4t-pT-IFNa-2a*«fli: L. EM* 
^ : 1 4fc<J:tf 1 5<£>7j-'J P*^ K^7°7^^-<i: Ltffll^PCR^T 

ofro IB*'J#^§- : 1 4(7)^°^^ V— l£IFNar-2aitfe^(7)5' -3fcS*lC»j£U IB 
: 1 5CD^°^-f V— li*lT=i K>tt(c«JBKXBamH IffiftlE^J (5' -GGATC 
C-3') *«A"r«*3lc****tfc. ^«HIFNcr-2a*3— K-r«7KU5C*U* 
^ KEM*#*t4DN AKf^tHrETKU^^ U^T *m*fc P C 

RlcJcoTiitSLfco ±i*iS^nycDN Air^$-*iJPMS«Vllu IchBamH iTr^irL 
TMIu l<tBamH I *aS£*rr<5 I FN or-2a D N Aif^*M3S Lfc Q 
[0 0 3 4] 

-7i> x>^p h + v>v^;u^^> h*****"*^*— pUC19ST*ME 
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mmm i u i -ca w l t « m mmmsamH wmitLxmu\t BamH i mm £ *r -r £ * * * 

pUC19SIFN0f-2a^S*f^Lfc o 
[0 0 3 5] 

^< ^? £ — pUC1 9S I FN or -2a * M PSlf fftBspH I <h BamH I T? S & icfflHr L T D N A K Jn 
(5 6 4 bp) £@J|RLfco ^<£$r— pET-14b (Novagen) * Ncol t BamH I *eW»f L 

pT14Sla-2a£S[fELfco B2I*. £ — pT14S I a-2a(D«ftift« 

o 

[0 0 3 6] 

#a^\ *J11MBL21 (DE3)M**£7 OmM^b^;Uv^AMt^ILt=l > 
tf^> h*)!IMlcgB£L. lOmMh'JXifM (pH7.5) ^O^^-p 
T14Slof-2a(DH»5ft*ftl7tfco *2 ^-[:J: oTfiS*:tifcffi±»ltlc»r*W 

ttfcj:tf«»tt*m*T»tt<D*ttT*raKe^ ifn or 

-2a«fl«r «*»M»IME**HM 10600£M3£ Lfr 0 
[0 0 3 7] 

*fc. ***-pT14SI a-lz&mmt L. ffi^IS* : 1 6fccfctf1 7 
'J=T*? K*Sffl^fePCRai^«fcotx>f □ hJry>(Dvt^>-^l/ 

ii— J mm. ^>^n h^vVi^^U^^ Kfc s <fctf IFNor^aiie^OTIISfc 
III*ftfeDNAi)t«Hfel Z*L*Xbal tBamHlT?«Bff LT»A#*»fco 

^ £ — pET-1 4b (Novagen) £Xba I £ BamH I -efflK Ufa"** * — HffJn t StTlECOffi 
Att£a*6LT***— pT14SSI a-2a£fflfELfc 0 H3I*. ^ * -pT14SS I a- 
2a<D«fHMi*jF-ro *fli*BL21 (DE3) *-pT14SSI a -2a LT 

*»*raKte«l*HM 10601 ^JKfiLfco 
[0 0 3 8] 

J±$£«2 : ^>iFp h*v>v^;uaB^IS3 £tf IFN ar-2b;tfi^£#;&f £^ 

^A^SPfiBiSl/i (si te directed mutagenes i s) (Papworth, C. et a I . , Strateg 
ies, 9, 3 (1996)) left oT. <<V pT14SSI a-2alc^*ttfc INFa-2aitfi^(D 



15 



2 3#tt«<D'J^>3 K>*7JU*->3 KXcIfttSCtlCcI;^ INFar-2b 
aeT-^trflSS^^* — SSftLfco »St LT<<^£-pT14SSI or-2a£MtSl 

K*«T 5'-»3'^lRllcE«Lfcp f u (Stratagene) <b 4 0(7)*^ UtI"^ K 
MJ/tX7i- KATP, GTP, TTP, CTP) £ ffl l^T D N Aiifl£ frofco 
>T>^ — ^xPVor -2bSB^iJ 
17 18 19 20 21 22 23 24 25 26 27 28 29 
Leu Leu Ala Gin Met Arg Arg Me Ser Leu Phe Ser Cys (SB^J#-^ : 18) 
CTC CTG GCA CAG ATG AGG AGA ATC TCT CTT TTC TCC TGC : 19) 

GCA GGA GAA AAG AGA GAT TCT CCT CAT CTG TGC CAG GAG (1B^JS# : 20) 
[0 0 3 9] 

Ji«*JtifcD n Atttf*0JftL. z*ilc«BiHRDpnl*lPA-ClE«*4ir^«: 

tt*tifc?7X3 K*ffl^r*»* XL-1 blue (Novagene) *3^JHE«Lfc 
ft. »IME«*4ifc3P^— ^&HJR**ifcDN A<7)t£fiIB*iJ£*5£L. IFNa- 
2a(D23f75y It(D U $*>jb<7;U*- tlfelfi^Stt^^ £-pT 

14SSI ar-2b£^3£ Lfr Q 
[0 0 4 0] 

«rE^<^*-pT14SSIaf-2b*ffllxriKrEJ±««1 iH«(D»a^*B 
*BL21(DE3)M**3KIME*Lr*»M^IM6**HM 10701 $»fc. ZtoteStzi 

* ±S* l r £ £ * ti fc £ > / ^ x n - *as t 5 y it S9J * ft «f l fc $g x . 

35iRIiH«67 5 ✓ B£iE*iJ £*TT >£ — ? x □ > a-2b<D*3S*fiSK Lfc 

o 

[004 1 ] 

(1) [Thr 4 ] ST I l£^fc><?*-(DS{fE 
^)fc<^>(c^^D(7)^;±*Cfe^)it$^§|5{iM^;± (site directed mutagenesi s7u;±) 
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[0 0 4 2] 

^£-pT14SSI or-2a£IE*i]#^- : 2 2&cfct/2 3<£>tMJ zdT* ? K^m^fc 
PCRl:#L, x>fPh + i/>i/yt;i/S^4fl75;iShl/t-V ( 
Thr) lcH«Lfc*!»**tfc^X5 K*JH*Lfc. 

Met Lys Lys Thr I le Ala Phe Leu (IB^JS^- : 21) 

5' -GGTGATTTT ATG AAA AAG ACA ATC GCA TTT CTT C-3' (iBWS^ : 22) 
3' -CC ACT AAA A TAC TTT TTC TGT TAG CGT AAA GAA G-5' (E5U#* : 23) 
[0 0 4 3] 

tr^tifc^7X5 K£m^T*l!§*XL-1 blue (Novagene, USA) £?F2ff 
Lfco ^Jie»*Hfc=iP-— 3&^6llJaLfcDNA(Dtt»EM***L. 4#@ 
75^ M^ThrlcJ63K**tfcx>-T-p h^r >> v^t^J^^f K£=i — K"T 

KU ^<^5f— pT14SSIa-2a(DXbal/Mlul«ttIc«AL-C^<^5f— pT14 

SSI Qf-2a-4T*S(ffLfco 
[0 0 4 4] 

#a^T\ mffi^^*— pT14SSIa-2a-4T*ffll^r*aSMBL21(DE3) (Stratagene 
, USA)*^JH6«LT*B*^JHe«*HM 10602*»fc. 

*fc. H«0)»ftT»pT14SSI a-2b*fflL^TpT14SSI a-2b-4T^<^* — *«»L 
fc«*»*BL21 (DE3)*^JI(SSlLT*»*^JI(SSl*HIIII10702*»fco 
[0 0 4 5] 

(2) [Thr 4 , Gin 22 ] ST I I S^t:*? 9 -<D$Hf 

4175/ Kj&tThrlca&^ftfc-x:^ □ h * > £/ KcD 2 

2*aT5y»*Ginic*&fc««i-r«fc«)ic % itcsR (i) -e«a**tfc^< 

pT14SSI or-2a-4TfcJ:^iB^JS# : 2 5fcd:t;2 eOtf-'J =T*2 U^f 1 K 
fco Asn Ala Gin Ala Cys Asp Leu Pro (EM#* : 24) 



17 



5' -CA AAT GCC CAA GCG TGT GAT CTG CCT-3' (SE*ij#^ : 25) 
3' -GT TTA CGG GTT CGC ACA CTA GAC GGA-5' (@E*IJS# : 26) 
[0 0 4 6] 

t»**Lfc?7X5 KSffl^t*IIIXL-1 blue (Novagene, USA) £JF2H$e* 
Lfro !SK«*tifc3 □-— j^&HJRLfcD N A(Di«EJi|$RtL, 4f@ 
7 5</B£j&<Thr[c % 2 2SBT 5 -/ it3&<Gln[c#^^^**Lfcx>^rP h 
S^UEM***?"***— pTHSSI a-2a-4T22QS»fc 0 hME^?*— pT 

14SSI a-2a-4T22Q*m*T«rE«IB ( 1 ) fc H««f:»ttTf*»MBL21 (DE3) (Stra 
tagene, USA) ZMMim LT*»M^JHSSl*HM 10604*»fc. 
[004 7] 

mJiatDJ: Sfcjfcj&Sttfcx^p *»S/y^UE5«(D >-$Ou*T— 
✓ E5U*E5MM-: 9(D£5[c£^£t!:5fc#>lc % gjfE-CgljS * +tfc^<^ £ — pT 
14SSI <*-2a-4Tfccfct/pT14SSI ar-2a-4T22Q£i£M L. IB*'J#^ : 27tS^lS2 
SCDtMJp*^ \s7t=? K*m*T«» (2) <Dcfc3«e»ftffltt««ftlCcfcoT* 

[0 0 4 8] 

Jfl^fc?7X5 K*m*T;*»*XL-1 blue (Novagene, USA)£ff2ff$E*L 
fr 0 1SE**W:3P-- ^^lelilXLfcDN AOtSSE^J^ft^L. ^>^p 
h > > > ?j-)l>mm <Dis-V<4 > — SOU y EM * ^ * i± fc K ? £ — pT1 40S 
Sla-2a-4TfcpT140SSIa-2a-4T22QS»fc o H4I*. £ — pT140SS I ctr-2a-4T2 
2Q0>fiftiBa*^-r. 
[0 0 4 9] 

#a^\ -tti-ftilKrE^^*— PT140SSI a-2a-4TipT140SSI a-2a-4T22Q*ffl 
U^r*»l»BL21(DE3)*»KlB*Lr*l»M»lllE*»HM 10603<tHM 1061 1«tt 
. 1 9 9 9^1 2^23 H#r*»a«t±tt«ff-l2>*-(KCCM)IC«H## 

mKCCM-1 01 cfc t/f&KCCM-l 01 76^- i LtSS L fc e 

&tc. H«(D^ftT»pT14SSI a-2b*ffll^"CpT140SSI or — 2b-4T <t pT1 40SS I or-2b- 
4T22QCD** 4r-* M5£ Lfc«*»«BL21 (DE3) J^I£iLt«iM£» 
HM 10703<hHM 10711 1 9 9 9*1 2 £ 2 3 B #-ettH«t±«Bffiff H2 
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— (KCCM)JcSKS#mKCCM-10177#j3J:^mKCCM-10178#<l: LT#*»KL 
[0 0 5 0] 

(3) [Thr 4 , Val 20 , Gin 22 ] ST I I Z^ii^V $ — a>»ft 

4§75y »3&<Thrlc. 2 2 ST 5 </ ^QInlc1tai**Lfcx>T- □ h^y>v 

B (2) TffijSSjfifc-*?* — pTHOSSI or-2a-4T22Qfc s <J;tfpT140SSI or-2b-4T22Q 
£#^i§M£:L. E9JS ^ : 2 9fc<J:t/3 OOtMJ K*m*TflTE 
RK (2) ©cfcSttWJtttttMittlCcfc^ 
4T20V22Q^pT140SSI ar-2b-4T20V22Q£M5t Lfeo 
[00 5 1 ] 

tl^*lfc7°7X5 K*ffl^T*»* XL-1 blue (Novagen, USA) ^JBRtsft 

>[cM*^tLfrIB^J*^"f >£ — ? x P > of %l%s<0 pTHOSSI <*-2a-4T 
20V22Qfc s J:tfpT140SSIa?-2b-4T20V22Q£». »^tif:77X5 K*m*T;*» 
■BL21(DE3)*^IHSSiLr*B*^JH6«*HM 10612*5<fctfHM 10712*#*» 

fee 

[0 0 5 2] 

3!J£0fl2 : iSStti>fP h*-»lh>W>-$Ou*f— </E5M*J&<*0>S[jS 
x>^p h+-»lh>^;UEW(DBB»3 K>-efc«ATGEMIH(Dtt***» 
[0 0 5 3] 

-r »;7Rv-ixje^«PttGAGG^p,Bgji&=i k>-c*satge«s^s 
»»*iE«fl!)7fl3^6 5flic«i6-rfc«>ic. «rE*lfi«ia) (2) -e«a**Lfc 
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pT140SSI a-2a-4T22Q&mmt L. IB*'J#^ : 3 1 fc£ If 3 2 (D* »J zT 

^-pT14NSSI a-2a-4T22Q*S3tLfr 0 *fc. 'J tK V— AttftfflffiGAGGj^ £Mtt 
=i K>T?1&5A T G IB^iJ * T?(7)±kSSfe £ 4 £>~t~fc#)[cpT14NSS I a -2a-4T22 
Q£i§M<hU SEWS*: 3 3fccfct>*3 4WJ zT** u^"^ K*m*Tit«« 

[0 0 5 4] 

*»**ifc:7^;*5 K*ffl^T*Hi*XL-1 blueSraJMSBlLfco J&JUkSI* 
ttfc =i P -— ^ 6 0431 L fc D N A OtSfiiE*!] L . U # V— AJS^fflfiGAGG 

3^6B»3 K>-e*«ATGEW*-e(Dtt*»3&<5«4: 4«c#*SM>LfcttME 

£*TT — 7 x P > or #6SE ? °t> X == KpT1 4NSS I or -2a-4T22Qfc «fc pT1 4M 

SSIa-2a-4T22Q*». :OiI?7X5 KT?*lliMBL21 (DE3) LT* 
8i*^Rtelftl*HM 10613j3J:tfHM 10614*»fc o 
[0 0 5 5] 

HJ£«3 : — 3?xP>Qf-2(7)^I^»J:t$5 

«rKJ±«i«fc<fctf^^ L B*ttrett#L 

fclftlPTG*JjP^.*C3B#ra*#Lfco #*<0»#;i££6, 000 r pm^2 0»H 
*iMMIiLfc#L 3»JBLfc«Bfl6»**aiJI*>a (Nossal, G. N. , J. Biol 

. Chem. , 241, 3055, 1966) left o T ;^ct o leffla Lfno 
[0 0 5 6] 

-T*t>*>. >*««B»H*5c*»#ja»<D 1 0»(D 1 SW<7)*3S?a (2 0%X^7 
P — X. 1 mM EDTA^t^)1 OmM h 'jX-MlfS (pH7. 0 

) ichl, «rEH«5a*Sia-c3 oafjttBLfcft. aib»«tLr»**iHiJte 

Lfco «fc % [n]i|X^tLfcM*^4 0 ccD^m7K[cM;^t-^-i:[c c fcy. U 

*u ±m^^ i jy°^XA^mtLxm^Ltz 0 ^v^^XAfrmt unmix 

**Lfc>T >£ — ?xn>a-20>»t*>f — ^xP>a-2(c^-r^tfL<* ( 
R&D, USA) Sffll^fciittCDB^ftftiHftaCKato, K. etal., J. Immunol., 116 



20 



, 1554, 1976) left -oT;fl"l*U *a>aift«J&> fcttfttttfel U ^ hJUSfc U tfM 
>*— ?xn>a -2 Lfc. «NEtt**«1 
[00 5 7] 

C*i ] 

81 -O^ — ^xP>Qf - 2<DfiIja*J±$£ 





mmm 




STII rt<» 


I FN a -2 


HM 10600 


ttmw i 


pT14SI a -2a 




82 ±40 


HM 10601 


ttmm i 


pT14SSIa-2a 




325 ±75 


HM 10701 




pT14SSI a -2b 




288 ±90 


HM 10602 


%mm i 
(i) 


pT14SSIa-2a-4T 


Thr 4 


550 ±120 


HM 10603 


mmm i 

(2) 


pT140SSI a -2a- 
4T 


Thr 4 


1,020 ±135 


HM 10604 


^Jte^i 1 

(2) 


pT14SSI a -2a- 
4T22Q 


Thr 4 Gin 22 


680 ±105 
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HM 10611 


mmm i 


pT140SSI a -2a- 
4T99D 


Thr 4 , Gin 22 


1,220 ±120 


HM 10612 


mmm i 


pT140SSI a -2a- 

4T90V990 


Thr 4 , Val 20 , 


1,130 ±180 


HM 10613 




pT14NSSI a -2a- 


Thr 4 , Gin 22 


750 ±144 


HM 10614 




pT14MSSl a -2a- 


Thr 4 , Gin 22 


420 ±100 


HM 10702 


MMM 1 


pT14SSIa-2b-4T 


Thr 4 


370 ±90 


HM 10703 


mmm 1 

(9^ 
V—./ 


pT140SSI a -2b- 
4T 


Thr 4 


735 ±117 


HM 10711 


HJfeflJ 1 
(2) 


P T140SSI a -2b- 
4T22Q 


Thr 4 , Gin 22 


1,070 ±150 


HM 10712 


1 

(3) 


pT140SSI a -2b- 
4T20V22Q 


Thr 4 , Val 20 , 
Gin 22 


820 ±160 



!£) I FN a mg / 100 0. D 600nm / L±g^;g 
[0 0 5 8] 

*J6«3tH«a>»tt-e**«iia) (2) -e»e>*Lfc*B»^JHe««HM 106 

11*ttr*Lfc*. ±S»;&£6, 0 0 0 r p mTf 2 0»M3t'b»(lt LT«Bflfi*JR« 

J&St^tlfr^ U y 0= 7 XAftW^t p H 5 . 0-5. 5 IcfflS Ltz'& p H 5 . 3 [C 
^a&sFffifb^ixfcS— -fe^rn— X (S-Separose; Pharmacia Inc., Sewden) ± 
^AlCjg^-t** 2 5mM NaC lMt+5] v MLfco <&^5 0m 

IVU lOOmM. 2 00mMj3j:tflM N a C I ^&£#t?ftB£lI«$&>S£5i 
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[0 0 5 9] 

a-&tcfrW£:~?)\'— -&yr □ — X (Blue Separose; Pharmacia Inc., Sewden) 
±^L,OU^ VV^V 4— fcffiU 2M£L_h(7)N a C I UWMrfe^ 

[0 0 6 0] 

&&mm * ^ a s m * t^mm ± a &m & n o r 9 9 % \>i± <d m s. & *r -r * -< > 

£-?xP>ar-2 aSfffco *fc* *jjIS^M$E$M*HM 1071 1 * ffl INT RfigO) 
[00 6 1 ] 

fi«**Lfc>r — ?xP>a-2 b <Dl&Jkt'X$8<DWkf£. : $£$k'j£~$~ 

*fctolcSDS-PAGE*froTj^&*ifc«^ 

imT 5 y »EJi|»Jf*ICt-f >^-7iP>^-2afcJ;(l2b (ii6iP(D> 

[0 0 6 2] 

HSSfli]5 : Lfc^V* — ?xP>or-2 aCD^Mfitffi 

SDS-PAGEfccfct/^xX^ >^P >^*ffll^r«*iLM*35^6^**Lfc 

*J6«4T?»6*tfc*»l»»ll|g»*HM 1061 1(0-^ U^XA»Hj3*tf 
Zft*»M(LfclFNa-2a*. IFN ar-2aSJB^M n n n (3 x 1 0 6 I U/m I ) 
W*i Lt, ii«<D55ftlc(SeorSDS-PAGE-e»*TLfco H 5 a liffiESDS-PAGEJg 
M^tt(Dt\ ::tU-> (lane) 1 (i IFN a-2a»JH»-e* y . U— >2li 

*»*3KJMesi*HM i06iia>*y^XA#H-c*y. u->3i*»si*;h,fciF 

No?-2a*efc£ 0 H5a^^^^J:5(c, ftSSftfc-T — ? x □ >a-2aj&< 
^iRfi^ i □ >flf-2ai Hft©^!** L, *l!l*^jt*E«»HM 1061 

[0 0 6 3] 

*fc. »KCttttHM 1071 1©* y ?7XA»I, S-Hz?r p-X*^A*^ 
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A O □ V h 9 =z> V -r — V mm £ *itc »H *5 cfc SIMS! * ft fc I FN or -2b * JH I n r 
ffltt(D*&T?SDS-PAGE£frofc 0 
[0 0 6 4] 

— h P-tzJUP — Xl (Bio-Rad Lab, USA) u v =r 4 Is f (blotting) JBjf 
(1 7 OmM^'JvXglicine), 2 5 mM T r i s ■ H C I (p H 8). 

-f h£m^3fl#rarc;bfcoT- hP-t?;UP — XMlc^Lfco 

hP-tz;up — XIS 1 %*-t£V >;£;&(c 1 MML, o. 0 5%»M->2 0 
(Tween 20) **t? P B S»*T?3Hft» Lfc. ftJML ^-y-^PtS— I FN or Stf* ( 
Chemicon, # AB1434, USA) £ P B S "C^IR LTJPtLT 2 0*RS]SJ£*i* 
fco KlSMfcT LfcftP BS TMt3@M LTfiJ6L£frofctti**lfcSL 
fco ^tLCH R P (horseradish peroxidase) -ffi^Stifc-V^tn:- ^tr^f I gG 
(Bio-Rad Lab, USA)»»* P B S LT**fcflL * 6lcSST» 2 B*MKI6 

Z-Vrtzo *<D& % I^PBSTtML, ^U^ + v^— tfttR*^ h (Bio-Rad 
Lab, USA)»ja*JoS.-C*ft*-frfco »B , )iXjt>?P-;f-f >y«*SB5 

>3(^S*l*S^$tL/ilFNQr-2b^^t-o 
[0 0 6 5] 

[0 0 6 6] 

gf A : Hanmi Pharm. Co., Ltd 

*ttKHJS*It*«8AHffiTttm893-5#» 
TEHKSM«HI3J: y. ««7. 1(c»-5^-C*fT**LfcJK*tElcH-r*»tEB 
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HM10603 



KCCM-10175 



_h|E I ffl) t *^ & nfc t - ttR 3 5 S&ft StUT V ^ 5 : 
(MI8 x g§7g) 



*@^*MgB«, ±aanrs^$tbfc»^is»S:afeb, _hfe^^« 1999 ^ 12 ^ 23 



f±Rff : 120-091 y ^/vh^KM 1 

^361-221 YurimB/D 



0# : 1999 ¥ 12 ^ 29 0 



[00 6 7] 

■■EMS 

fffiA : Hanmi Pharm. Co. , Ltd 

^aSHmfgii#feSf|5Ait®TltM893-5Stfe 
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HM10611 



KCCM-10176 



_h|E I ffl) t *^ & nfc t - ttR 3 5 S&ft StUT V ^ 5 : 
(MI8 x g§7g) 



*@^*MgB«, ±aanrs^$tbfc»^is»S:afeb, _hfe^^« 1999 ^ 12 ^ 23 



f±Rff : 120-091 y ^/vh^KM 1 

^361-221 YurimB/D 



0# : 1999 ¥ 12 ^ 29 0 



[0 0 6 8] 

■■EMS 

fffiA : Hanmi Pharm. Co. , Ltd 

^aSHmfgii#feSf|5Ait®TltM893-5Stfe 
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HM10703 



KCCM-10177 



_h|E I ffl) t *^ & nfc t - ttR 3 5 S&ft StUT V ^ 5 : 
(MI8 x g§7g) 



*@^*MgB«, ±aanrs^$tbfc»^is»S:afeb, _hfe^^« 1999 ^ 12 ^ 23 



f±Rff : 120-091 y ^/vh^KM 1 

^361-221 YurimB/D 



0# : 1999 ¥ 12 ^ 29 0 



[0 0 6 9] 

■■EMS 

fffiA : Hanmi Pharm. Co. , Ltd 

^aSHmfgii#feSf|5Ait®TltM893-5Stfe 



27 



HM10711 



KCCM-10178 



_h|E I ffl) t *^ & nfc t - ttR 3 5 S&ft StUT V ^ 5 : 
(MI8 x g§7g) 



*@^*MgB«, ±aanrs^$tbfc»^is»S:afeb, _hfe^^« 1999 ^ 12 ^ 23 
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SEQUENCE LISTING 



<1 1 0 Hanmi Pharm. Co., Ltd. 

<120> Expression and secretion vector for human interferon alpha and process for producing 
human interferon alpha by emplojdng same 

<130> PCA10105/HMY 

<150> KR 2000-2434 
<151> 2000-01-19 

<160> 34 

< 1 70> Kopatentln 1.71 

<2I0> 1 

<211> 165 

<212> PRT 

<2 U> Homo sapiens 

<400> 1 

Cya Asp Leu Pro Glu Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
1 5 10 15 

Lea Leu Ala Glu Met Arg Lys Ite Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg Arg Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met He Gin Gin lie Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
85 90 95 
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Ala Cys Val lie Gin Gly Val Gly Yal Thr Ghi Thr Pro Leu Met Lys 
100 105 110 

Glu Asp S er lie Leu Ala Vai Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Lea Arg Ser Lys Glu 
165 



<210> 2 

<211> 165 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Cys Asp Leu Pio Glu Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
15 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg Arg Asp Phe Gly Phe Pro Gin G lu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Gin Thr Leu 
65 70 75 SO 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Glu Glu Leu Asn Asp Leu Glu 
S5 90 95 
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Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 HQ 



Glu Asp Ser He Leu Ala Val Aig Lys Tyr Phe Gin Arg He Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Tip Glu Val Val Arg 
130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asti Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Gfu 
165 



<21 0> 3 

<21 J> 22 

<2I2> PRT 

<213> Escherichia coli 

<400> 3 

Met Lys Lys Asn He Ala Phe Leu Leu Ala Ser Met Phe Val Phe Ser 
1 5 10 15 

He Ala Thr Asn Ala Tyr Aia 

20 



<210> 4 

<211> 69 

<212> DNA 

<2I3> Artificial Sequence 

<220> 

<223> DNA encoding a modified E. coli thermostable enterotoxin II 
([Thr4] ST II) 

<400> 4 
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atgaaaaaga caatcgcatt tcttcttgca tctatgttcg ttttttctat tgctacaaat 60 
gcctacgcg 69 



<210 5 

<2L1> 69 

<212> UNA 

<213> Artificial Sequence 

<220 

<223> DNA encoding a modified E. coli thermostable enterotoxin II 
(|Thr4 t Gln22] ST II] 

<400> 5 

atgaaaaaga caatcgeatt tcttcttgca tctatgttcg ttttttctat tgctacaaat 60 
gcccaagcg 69 



<2iG> 6 

<211> 69 

<2\2> DNA 

<2 1 3> Artificial Sequence 

<220> 

<223> DNA encoding a modified E. coli thermostable enterotoxin II 
{[Thr4, Val20 r GL&22] ST II) 

<400> 6 

atgaaaaaga caatcgcatt tcttcttgca tctatgttcg ttttttctat tgctacagtt 60 
gcccaagcg 65 



<210> 7 

<21 L> 69 

<212> DNA 

<2 1 3> Arti fzc ial Sequence 

<220> 

<223> DNA encoding a modified E. coli thermostable enterotoxhi II 
([Thr4, Val20] ST II) 
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<400> 7 

atgaaaaaga caatcgcatt tcttcttgca tctatgttcg ttttttctat tgctacagtt 
gcctacgcg 



60 
69 



<2W> 8 

<211> n 

<212> DNA 

<213> Escherichia coli 

<400> 8 

gaggtgattt t 1 1 



<210> 9 

<211> 10 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Modified Shirie-Dalgarno sequence of E, coli thermostable 
enterotoxra II 

<400> 9 
gaggtgtttt 



<21C> 10 

<211> 35 

<212> DNA 

<213> Artificial Sequence 

<22C> 

<223> primer for preparing the N-terminal of interferon, alpha- 2 a 

<400> 1 0 

cgccgccata tgtgigatct gcctcaaacc cacag 35 
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<210> 11 

<211> 36 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for preparing; the C-terrninal of interferon alpha-2a 

<400> 1 1 

accgaattcg gatcetcatt ccttacttct taaact 36 



<£10> 12 

<211> 72 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for the preparation of the secretion sequence of E. coli 
thermostable eaterotoxin II 



<400> 12 

tcatgaaaaa gaatatcgca tttcttcttg catctatgtt cgttttttct attgctacaa 60 
atgcetacgc gt 72 



<210> 13 

<211> 72 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer ibr the preparation of the secretion sequence of E, coli 
thermostable enterotoxin II 

<400^ U 

acgcgtaggc atttgtagca, atagaaaaaa cgaaeataga tgcaagaaga aatgcgatat 60 
icfttttcat ga 72 
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<210> 14 

<21 I> 38 

<2)X> DlNA 

<2 1 3 > ArMci a 1 Seqn once 

<220> 

<223> primer fox preparing the terminal of interferon alpha-2a 

<4O0> 14 

acaaatgest acgcgtgtga tetgectcaa acccsxag 3S 



<210> 15 

it— 

<2I2> DNA 

<2I3> Artificial Sequence 

<220> 

<223> prime? for preparing the C-termmal of iniSTieTon ajpba-2a 

<400> 15 

accgaattcg gatcctcatt eettacttct taaact 36 



<210> 16 

<2H> 65 

<212> DNA 

<2 1 3 > Artificial Sequcnc e 

<220> 

<223> primer for introducing Shine-Daigamo sequence of E. coli ST II 

<40Q> 16 

cggtttccct ctagaggttg aggtgtttta tgasaaagaa tategcattt eticttgeat 60 
ctatg 65 



<210> 17 
<21T> 36 
<212> PNA 
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<2 L3> Artificial Sequence 
<Z20> 

<223> primer for introducing Shine-Dalgamo sequence of E. coli ST II 
<40O> 17 

accgaattcg gatcctcatt ccttacttct taaact 3 6 



<210> 18 

<2U> 13 

<212> PRT 

<2 1 3> Escherichia coli 

<40O> 18 

Leu Leu Ala Gin Met Arg Arg Tie Ser Leu Phe Ser Cys 
i 5 10 



<210> 19 

<211> 39 

<2I2> DNA 

<2 1 3> Artificial Sequence 

<220> 

<223> oligonucleotide foT preparing interferon alpha-2b 

<400> 19 

ctcctggcac agatgaggag aatetctctt ttctcctgc 39 

<210> 20 

<211> 39 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> anti-sense of SEQ ID NO; 19 

<400> 20 
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gaggaccgtg tctactcctc ttagagagaa aagaggacg 



<210> 21 

<211> 8 

<212> PRT 

<2 1 3> Artificial Sequence 

<220> 

<223> 1 si to 8th Rmiuo acids of [Thr4] ST II 

<400> 21 

Met Lys Lys Thr Be Ala Plie Leu 
1 5 



<2!0> 22 

<21i> 34 

<2I2> L>NA 

<2 1 3> Artificial Sequence 

<220> 

<223> oligonucleotide for preparing [Thr4] ST Ii 

<400> 22 

ggtgatttta tgaaaaagae aatcgcattt Cttc 

<210> 23 

<211> 34 

<212^ DNA 

<2 i 3> Artificial Sequence 

<220> 

<223> anti-senss of SEQ ID NO: 22 

<40G> 23 

gaagaaatgc gattgtcttt tteataaaat cacc 

<2I0> 24 
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<2il> 11 

<212> PRT 

<213> Artificial Sequence 

<22G> 

<223> 20th to 27th amino acids of [Gbi22] ST il 

<:40O 24 

Asn Ala Gin Ala Cys Asp Leu Pro Gin Thr His 
1 5 10 



<2IO 25 

<211> 37 

<212> DMA 

<213> Artificial Sequence 

<220> 

<223> oligonucleotide foi preparing [Gln22j ST II 

<4Q0> 25 

caaatgccca agcgtgtgat ctgcctcaaa cccacag 

<210> 26 

<21 1> 37 

<2I2> DNA 

<213> Artificial Sequence 

<220> 

<223> anti^sense of SEQ TD NO : 25 

<400> 26 

ctgtgggttt gaggcagatc acaegcttgg gc-atttg 

<21.0> 27 

<213> 24 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> primer for preparing the modified Shine-Dalgarno sequence of SEQ 
ED NO: 9 

<400> 21 

tctagaggtt gaggtgtftt atga 2 

<2I0> 2S 

<222> 24 

<212> ON A 

<2 1 3> Artifi cial S eqnence 

<220> 

<223> anti-sense of SEQ ID NO: 27 

<400> 28 
tcataaaaca cctcaacetc tag a 

<210> 29 

<2'll> 42 

<212> DMA 

<2 1 3> Artifici al Sequence 

<220> 

<223> oligonucleotide for preparing [Val20] ST II 
<400> 29 

gttttttcta tigciacagt tgcccaagcg tgtgatctge ct 



<210> 30 

<2ll> 42 

<212> UNA 

<213> Artificial Sequence 

<220> 

<;223> anti-sense of SEQ IC NO : 29 
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<40Q> 30 

aggcagatca cacgcttggg caactgtagc aatagaaaaa ac 

<210> 31 

<211> 25 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for preparing a modified Shine-Daigarno sequence 

<40O> 31 

tctagaggtt gaggtttttatg&aa 

<210> 32 

<2ll> 25 

<2\2> DNA 

<2 1 3> ArtiflclalSequer.ee 

<220> 

<223> anti-sense of SEQ ID NO: 3 1 

<40O> 32 

Ittcataaaa acctcaacct ctaga 

<210> 33 

<211> 24 

<212> DNA 

<2 1 3> Artificial Sequeiice 

<220> 

<12 3> primer for preparing a modified Shme-Dalgarno sequence 

<400> 33 
tctagaggtt gaggttttat gaaa 

<210> 34 

<211> 24 

<212> DNA 

<-2 1 3 > Artifi ci al Sequence 

<220> 

<223 > anti-sense of SEQ ID NO; 33 

<400> 34 
ttcataaaa cctcaaccle tags 

[■■eoflfJUttKBi] 
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CHI] Hll*. ^<^*— pT-IFNa-2a(DSftaa*^-ro 
[B2] B2(t ^<^*— pT14Sla-2a(DSftaa*^"r o 
[0 3] 0 3 1*. — pT14SSIa-2a(Dilftaa*^"ro 

[0 4] B4li, /<^7^— pT140SSI a-2a-4T22Q0>JI[ftiia*^-ro 
[0 5] 05 aj3J;tfi5 bit, «*A.lfflfl6*^&a)-f — ?iP>a 
-2a ( I FN or -2a) <7)9gSSnM > * *lfc I NF or -2a(OmmS. £«tffi L fcSDS-PAGE 
ttJII£ cfc 95S * tlfc I FN af-2b(D»^**fllB LWiX^V^P^fO^S 



[0 1 ] 



t h^y A uNA 



Mi 

I 



Ndei BaraHi mMMit^T^'J^^—^mi^tz PGR \ 
Nde ! & BamH ! «JW 

~"Nde I & BamH i mm 

Nde 





BamH I 
Nde I 
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[0 2] 



BspH li>fa h4'» 1 > J f+)l> IBffi Mlu 1 ] 



Sma I 



Sma \wm 



14 DNA U ii— tf 



{ pUC19 j 



I 



BspH I K>7£ — pT-IFN a-2a 

( pUCt9ST \ mu 1 

v T*Barn HI MIu[ ^BamHI SW«ffl$?rf -&3t-';=f7— Sffll^ PGR 



Mhj ! & Bam H ! WBt 



I 



1 



MtU ! , IFN a ~ 2a , Bam H ! 
I 



T4 DNA U if— If 



\ BspH I 

(pUCt9SIFNa-2a+MIu 1 

I FN <x-2a 
Bam H I 

| BspH ! & Bam H i WWi 
BspH I STJI IFN g-2a Bam H i 

I i 



M!u i & Bam H I WW 



Bam H 
Nco i 




T4 DNA U **— if 

r 



Nco I & Bam H I flJK 




Bam H I 

STIHFN a-2a 
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[0 3] 



fpT14SI a-2al 

I 

Xba! &tfBamHI &m&{±%%-t&1-*)zi-?-~&mi^tz PCR 

Xba i & BamH I fflW 




l 



Xba i ST " SD ST!i i FNa-2a Barn H I 



T4 DNA U fe* 



>^ ^v-BamH 



Bam H I 



Xba I 



Xba I & BamH I ftJW 



/ pT14SSIa-2a \\ , . , 

\ Jr* \ STii sp ! STil * IFN a " 2a 

y Xba I 
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[04] 




STIf-IFN <x-2a 



5'-GGT-GAT-TTT-ATG-AAA-AAG~ACA--ATC-GCA~TTT-CTT-C"3' 
3'-CCA-CTA-AAA-TAC-TTT-TTC-TGT-TAG-CGT-AAA-GAA-G-5' 

Xba i & Mlu I mm 



Xba I STii SO STil 
i : 



x 



Mlu 
3 



Xba i & Mlu ! WK&lfimte 



Mlu 1 

pT14SSIa-2a4-Xba I 



* — :pT14SSI a-2a-4T 




5'-CA-AAT-GCC-CAA-GCG-TGT-GAT-CTG-CCT-3' 
3'-GT-TTA-CGG-GTT-CGC-ACA-CTA-GAC-GGA-5' 



5'-TCT-AGA-GGT-TGA-GGT-GTT-TTA-TGA-3' 
S'-AGA-TCT-CCA-ACT-CCA-CAA-AAT-ACT-S' 



pT140SSIa-2a-4T22Q 
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[0 5] 



m 5A 




m 5B 

1 2 3 
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INTERS AlTD^AL SEARCH REPORT 


PCT/KRO j /0SX357 


a. classification of subject mattes 
ipc? clzn 15/z a 

According to tetematkaa] Paisnt Ossamaatlcr. (IRC) cr to bvth rational cboslSestian and r?C 




K SJ&AKUIIED 


JvpinimuTi cncumwiiMiun at"j*r<:tiej (clesificflfinn ««**-™ f;*? by riussilftaritm synsbsls) " 
IPC? C12N 15J1% L5/Q0 ; C12N !?JQO; C!2F 2 WOO 


Uacun^riQiinn sea_n=hKd oilier y iaa inUuicuii docun^Uttic;.i to ifcs axtsai thai sueii docupHofe air l^lodcd in uw uiw search** 
Koirsan Patents arid appi Icatkma far ioventUnu since 1975 


Electronic data bmse csjsr.jltef! diirsag the L-tcrtnsr.ic^i irmme of daiB b»c *nd t where sreticrtte, nearch trerms u*ed) 
IBM v PAX s NCBt 


Q. DOC11I 


KENTS CONSIDESEB TO BE KF.I.EVANT 


Category* 


atatLur. of document, wiii indlcaiifm, Where apexopriarft, of Oks TBlevsnt a«Rflges 




V 
V 

Y 


US 5.7iaU27 A (Boeiiriiigiir Pn^lbcdm tnt*fn<»ieiisl GiubH) 20 Ian, 
see cfie whole docwraem 

CHANG CN ? RKY M s BOCJJNfER &, HEYNHKBR H * OKBY G 'HJ^lffre! sscrstkra of 
human growth hemmR by Ewhcricaia coii 1 In: Gena, vnUJ, no, 2-3 f 1987, tslg9-196 
sec tiic whote doeniT^jst 

SAEEL* AM, MAGNUSOM KS, SRIANGANATOAN N f BUROER D& COSANO W 
*Moi£cuisrfeoTROgcnc£ty Mf hcut-iitabk emeno^jdris producisd ray bovine cnrerocoxigCTifc 
Esdherichlfl.coH 1 Trt; fnfnrL Iiranun. vcL.45. no. ! , 1$§4, $Z*%*4*! 


1,2, i! : I2 


? 1 *' doCfiiBenifi are jihieu in me eorHirm&nou or IKJs. C. KJ 5c« puteiM frailly onaci. 


Hw , * f " ~ - ~ _ tto principle or Itenry .,ftdhri,i» B the i»vwf*QK 

- ConsSdrae?! nOV^I UT CMUiot bft e«3lrl*!nn1 minvafvajm iitvwwiw. 

t^L ^W^yttiiwa^bu^iKlority^tm^or H step whoa ta» tic Hk» do» 

C hed to «*ihfa* chepi***ti,» dt^cf c utlU»i i Dlhar «y» j^^f p^cubir refc^; U»clak^ io«nii«i c *sk hti 1 

special icasuii tjm apeeifted} »«^4««j to u.-i- « - ' , 1 . . 

«m* H^.rti^i ^rJZrlT.JVl, j ■ , t .. u coRsdasedtc involve «i tavenUvc siep wiw, ih$ wxaiirnxu is 

ST dlsduBare ' iiie - <* ™«r e^bUted Willi «» or mra <* Bt r Lau^at^'eh coaJnnitia* 
, to! , RS . „ . M ^ Gbflpiig !r; s person skilled its ihc wt 

^IhTri^ri^t^^i iIite ™ CiwJ ^ ^ r *^™t men,b«- 0 f the fcime pii^f ^«ilv 


Date of tbs acfesi ootnplfitks! sfthe iRlsnradonal E^rcfe 
UMAY2oaunjiM5«m 


or mamitng or me> mtcmatlonal search eajcit 
142^AY20CS (I4.05.200i) 


Name arm mailing ^dtcaa Af the TSA/Kft 


AHK. Mi-Chung 
Telephone. Ho. 





runu PUT/IS Att 1 0 (second s]*«t) (My I99S) 
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INTERNATIONAL. SEARCH REPORT 
Information on patent family memb&rs 



mceninrinniit JvppUcartoti No . 
j PCT/KRG I/O 0007 



Extent document Publication Patent family 

cited in search repftrt dace members) 



XJS57I0D27A JP7135992A2 30.054995 

EP<$2£4**A3 14.01.199g 

D&43297SSA1 09.03.1995 

CN10$0799A 08.03* i£95 
CA2124271AA 



Form FCTftSAttlA (r«tettt family ana**} <Ju1y 
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*ttKH135-243V5;u. Ji>j-£><f, ¥ 
7ts°3 K>. ■ vzl=T> ■ ~7/i — h> > 

K601-407 
(72)5&E# ^A-f-^VV 

*»BH449-8404 s a>*h\ 3 W > 

664#. 7ts°>Uix ■ > h 

106-903 
(72)3§0J# ^ ■ X> > 

^»SH151-054V^;u. W>j-<7<f, 
tK>^ 3 > 4 K > ■ ^">/\— 1587- 8#. 
303 

(72)9gK# U- ■ ^7>X> 

*»KBM38-160V^;u. V>/^\ 

806 

F & — A (##) 4B024 AA01 AA20 BA23 CA04 CA05 

CA06 DA06 EA04 FA17 GA11 

GA19 HA03 HA08 HA12 

4B064 AG09 CA02 CA19 CC24 CE10 

CE11 DA01 

4B065 AA26X AA93Y AB01 AC14 

AC15 BA02 CA24 CA44 
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